Changes in the antioxidative defensive system during open heart operations in humans.
It is known that reperfusion of the ischemic myocardium may intensify damage and increase the extent of myocardial necrosis. Oxygen free radicals and their metabolites have been implicated as possible elements in myocardial ischemia-reperfusion injury. In this study in cyanotic patients undergoing open heart operation for tetralogy of Fallot, the myocardial tissue activities of catalase, superoxide dismutase, glutathione peroxidase, and lactate dehydrogenase were determined together with the tissue contents of malondialdehyde, oxidized glutathione, and total glutathione using the spectrophotometric assay method. The tissue activities of catalase, superoxide dismutase, and glutathione peroxidase increased significantly after myocardial reperfusion (p < 0.05) when compared with the tissue activities of the control group (myocardial tissue taken immediately after aortic cross-clamping). The tissue content of malondialdehyde increased significantly after reperfusion (p < 0.05), but the tissue activity of lactate dehydrogenase and the ratio of oxidized glutathione to total glutathione showed an insignificant difference after reperfusion. These data suggest that peroxidation of the cardiac lipids was triggered by the reperfusion of the hypoxic heart, but the myocardial cellular damage was not significant enough to decrease the myocardial lactate dehydrogenase and total glutathione levels. These results also suggest that oxygen free radicals may play an important role in in-vivo myocardial reperfusion stress, but endogenous self-defensive enzyme systems to protect the cell against the cytotoxic oxygen metabolites also were triggered, and the resulting myocardial cellular damage was insignificant.